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CH2M WILL

Hanford Group Inc.

P.O. Box 1500

Richland, WA 99352

CH2M-0401824

Mr. S. J. Trent, Manager
Environmental Information Systems
Fluor Hanford, Inc.
Post Office Box 1000
Richland, Washington 99352-0450

Dear Mr. Trent:

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH-COLLECTED
DURING MARCH AND APRIL OF FISCAL YEAR 2004

References: 1. HNF-SD-CP-QAPP-016, "222-S Laboratory Quality Assurance Plan,"
Revision 8, dated January 29, 2004.

2. 216-Z-9 Trench Characterization Borehole Sampling and Analysis
Concurrence for Analytical Requirements, dated October 2, 2003.

3. Interoffice Memorandum, H. L. Anastos, FH, to Distribution,
"Semi-Volatile Organic Compound Analysis," FH-0300526, dated
February 3, 2003.

4. Interoffice Memorandum, H. L. Anastos, FH, to Distribution, "Volatile
Organic Compound Analysis," FH-0300583, dated February 3, 2003.

5. SW-846, "Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods," Revision 3, U.S. Environmental Protection Agency,
Washington, D.C., dated December 1996.

This letter and four attachments represent the final analytical data report for the soil samples
from the 216-Z-9 characterization borehole that were received at the 222-S Laboratory between
March 24 and April 21, 2004. The samples were analyzed in accordance with Reference I
through Reference 5.

CH2M-0401824 6/17/2004 7:53 AM

. CH2MHILL
Hanford Group, Inc.

June 17, 2004
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June 17, 2004

Should you have questions regarding this matter, please contact R. A. Bushaw at 373-4314.

Very truly yours,

Ruth A. Bushaw, Project Coordinator
Analytical Project Management
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Attachment 1
Narrative

222-S LABORATORY

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH-COLLECTED
DURING MARCH AND APRIL OF FY 2004

1.0 INTRODUCTION

Seven soil samples from the 216-Z-9 characterization borehole were received at the
222-S Laboratory between March 24 and April 21, 2004. The samples were analyzed in
accordance with the 222-S Laboratory Quality Assurance Plan (Reference 1), 21 6-Z-9 Trench
Characterization Borehole Sampling and Analysis Concurrence for Analytical Requirements
(analytical instructions) (Reference 2), Semi-Volatile Organic Compound Analysis
(Reference 3), and Volatile Organic Compound Analysis (Reference 4), referenced in the cover
letter.

A Data Summary Report is included as Attachment 2. The correlation between the customer
sample identification number and laboratory identification numbers is presented in the Sample
Breakdown Diagrams included as Attachment 3. Copies of the Chain of Custody and Generator
Knowledge Information forms are included as Attachment 4.

2.0 SAMPLE APPEARANCE

For easier tracking of results, the samples were logged into the laboratory database as four
different sample delivery groups (SDG), as noted in the following.

SDG 222S20040061-This SDG consists of one customer sample numbered B17N61. This
sample was collected on March 23, 2004. It was delivered to the laboratory on March 24, 2004,
in three 40-mL amber bottles with septum lids. Analysis for low-level volatile organic
compounds (VOC) was the only request for this sample. The sample was described as dark
brown, mediurm coarse sand.

SDG 222S20040073-This SDG consists of three customer samples numbered B18XW3,
B18XR8, and Bl90T8-A. Samples B18XW3 and B18XR8 were collected on April 8, 2004.
Sample B18XW3 was delivered to the laboratory on April 14, 2004, in three 40-mL amber
bottles with septum lids for low-level VOC analysis only. For sample B18XR8, three
5-g En Core@ samplers were received on April 8, 2004, for high-level VOC analysis. On April
16, 2004, two 60-mL bottles and one 120-mL bottle were received as B18XR8 for semivolatile
organic compound analysis (SVOA), polychlorinated biphenyl (PCB) analysis and inorganic and
radionuclide analyses listed in the analytical instruction. The samples were described as dark
brown, medium coarse sand.
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Sample B190T9-A was collected and delivered to the laboratory on April 15, 2004. As received,
it was labeled as B190T8 for a radscreen analysis. However, after receipt, the customer point of
contact requested an additional isotopic plutonium analysis and requested that the results be
reported using the sample number B190T8-A. The sample was described as dark brown,
medium coarse sand.

SDG 222S20040100-This SDG consists of two customer samples numbered B17N64 and
B17N68. These samples were collected and delivered to the laboratory on April 21, 2004.
Sample B17N64 was received in five 40-mL amber bottles with septum lids for low-level VOC
analysis only. Sample B17N68 was received in three 5-g En Core® samplers for high-level
VOC analysis only. Sample 17N68 was described like the previous samples: dark brown,
medium coarse sand.

For sample B17N64, three of the five bottles contained dark brown, medium coarse sand and the
remaining two bottles contained lighter colored, beige, medium coarse sand. The initial low-
level VOC analysis was performed using the first three of the bottles in numerical order and was
reported as sample number S04M0001 15. The bottle chosen for the sample analysis contained
the beige sand, while the bottles chosen for the matrix spike (MS) and matrix spike duplicate
(MSD) analyses both contained the darker browi sand. The customer point of contact was
informed of the discrepancy and an additional VOC analysis was requested on the remaining vial
that contained darker sand. No additional MS or MSD analyses were performed. The sample
results for the additional analysis are reported as sample B17N64-A (SO4M000124), as the
customer requested.

SDG 222S20040101-This SDG consists of one customer sample numbered B191Y4. The
sample was collected and delivered to the laboratory on April 21, 2004. Five bottles were
received for analysis; one 60-mL bottle was received for SVOA, one 500-mL bottle for
radionuclide analysis, and three 40-mL amber glass bottles with septum lids for VOC analysis.
On April 28, 2004, the customer point of contact canceled the request for SVOA and radionuclide
analyses, and the 60-mL and 500-mL bottles were returned to the customer on April 29, 2004.

The 40-mL bottles were filled to the top with soil, leaving no head-space. No preservative was
added to the sample bottles in the field. With the sample received in this configuration, it was
unclear whether low-level or high-level VOC analysis was requested, so the chemist preserved
portions of the sample for both analyses. The customer point of contact was informed of the
decision made by the responsible chemist concerning the VOC, and requested the laboratory to
report the high-level VOC analysis using sample number B191Y4-A.

3.0 SAMPLE HANDLING

Except for VOC analyses, the samples were stirred with a spatula prior to removing aliquots for
analysis. With this type of sample, this method is typically not sufficient to achieve
homogenization. However, the relative percent difference (RPD) between sample and duplicate
results for most analytes meet the acceptance criteria listed in the analytical instructions,
indicating good precision was obtained.
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As noted in Section 2.0 for B191Y4, the sample was provided in three amber glass bottles with no
preservative. Because the bottles had to be opened in a hood to obtain aliquots for analysis, the
sample integrity was compromised and the results may be biased low.

4.0 HOLDING TIMES

The analytical instructions requested that the laboratory make every effort to meet the SW-846
(Reference 5 in the cover letter) holding times for VOA. Additionally, an e-mail message was
received from the customer point of contact on April 19, 2004, requesting the laboratory to make
every effort to meet all analytical holding times.

The holding times were met for all analyses except for pH, sulfide, and mercury (Hg) for sample
B18XR8. For pH (24 hour) and sulfide (7 day), the holding times were not met because of an
8-day delay between the field sampling and delivery of the sample. For the Hg analysis, the 28-
day holding time was not met because of a combination of the 8-day delay between sampling and
delivery, and issues with scheduling resources and preparation of the fume hoods for the
laboratory outage.

5.0 ANALYTICAL RESULTS

The Data Summary Report, included as Attachment 2, presents the analytical results for the
requested analytes. In this table, solid samples that were prepared by water digest are indicated
with a "W" in the aliquot class (A#) column, and an "S" indicates a distillation preparation was
used. An "A" indicates an acid digest of a solid, and an "E" indicates that the stronger acid soil
leach procedure was used to prepare the sample prior to analysis. If there is no letter identifier in
this column, this indicates that the analysis was performed on a direct subsample with no
separate preparation, or with sample preparation that was included as part of the analytical
procedure steps.

Note that for most analytes, the results reported for the blank in the Data Summary Report are in
the same units as indicated for the sample. However, for the ion chromatography (IC),
inductively coupled plasma (ICP) spectroscopy, uranium by phosphorescence (total uranium),
and ICP-mass spectrometry (ICP-MS) analyses, the results reported for the blank are actually
pg/mL.

5.1 VOLATILE ORGANIC COMPOUND ANALYSIS ISSUES

Sample B18XW3 (S04M000096 -The concentration reported for carbon tetrachloride (CCt4)
exceeded the calibration range for the requested low-level VOC analysis. Therefore, the result of
260 pg/kg should be considered an estimate. Since the entire sample was used in process during
the first analysis, no reanalysis was possible. Sample B 1 8XR8 (SO4M000095) was collected at
the same time on the same day. This sample was submitted to the laboratory for high-level VOC
analysis. No CC4 was detected in this sample at a detection limit of 240 pg/kg, For the high-
level VOC analysis, some of the CC14 might have been lost due to the required process of
opening the En Core® sampler to the atmosphere to transfer the sample to a vial for preserving.
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Sample B17N64 (SM000115 -The concentration reported for acetone exceeded the
calibration range for the requested low-level VOC analysis. Therefore, the result of 170 pg/kg
should be considered an estimate. Since the entire sample was used in process during the first
analysis, no reanalysis was possible. Sample B17N68 (SO4MOO01 16) was collected at the same
time on the same day. This sample was submitted to the laboratory for high-level VOC analysis.
Acetone was detected at 660 pg/kg, but the result should be considered an estimate because it is
less than the estimated quantitation limit (EQL), which is 10 times the reported detection limit.
For the high-level VOC analysis, some of acetone might have been lost due to the required
process of opening the En Core® sampler to the atmosphere to transfer the sample to a vial for
preserving.

Sample B191Y4 (S04M000118)--The concentration reported for CC4 exceeded the calibration
range for the aliquot that was preserved for low-level VOC analysis. Therefore, the result of
290 pg/kg should be considered an estimate. Since opening the sample vial greatly compromises
low-level VOC analysis, no low-level reanalysis was requested. Sample B191Y4-A
(S04M000123) was an aliquot removed from the same sample vial and preserved for high-level
VOC analysis. For this analysis, CC4 was not detected at a detection limit of 130 pg/kg. Again,
opening the vial may have compromised the analysis due to loss of analyte to the atmosphere.
No reanalysis was requested.

6.0 QUALITY CONTROL RESULTS

6.1 LABORATORY CONTROL SAMPLES

For nonradionuclide analyses, the accuracy of the analysis was evaluated from the recovery of
both a laboratory control sample (LCS) and an MS. The requested accuracy was LCS or MS
within 70-130% recovery. For radionuclides, the accuracy of the gross (or total) alpha, gross (or
total) beta, and lCP-MS analytes was evaluated from the LCS and MS recoveries. For all other
radionuclide analyses, the accuracy was evaluated only from the LCS recovery. The requested
radionuclide accuracy was LCS or MS within 80-120% recovery.

For the VOC analysis, a ketone mix containing acetone, 2-butanone, and 4-methyl-2-pentanone
were part of the standard mix used for LCS analysis for sample B16N61 in addition to the
requested set of compounds indicated in the letters from H. L. Anastos (References 3 and 4 in the
cover letter). These compounds are part of the quality control (QC) protocol associated with an
unrelated project. Although the LCS and MS recoveries for ketones were not required to be
reported, they are included in the Data Summary Report (Attachment 2) for sample B17N61
only.

All LCS recoveries were acceptable in accordance with the analytical instructions and the
222-S Laboratory Quality Assurance Plan (QAPP-016) (Reference 1 in the cover letter).

6.2 METHOD AND PREPARATION BLANKS

For most analyses, no analytes were detected in the method or preparation blank. However, the
following analytes were detected in the blanks prepared and analyzed with the samples.

4

0 114) 0 0 (,



a. Chromium (Cr) and lead (Pb) were detected in the acid digest blank analyzed with
sample Bl8XR8. The level of Cr measured in the blank was about 60% of the
concentration measured in the sample. The level Pb measured in the blank was about
10% of that measured in the sample. The sample was reprepared and reanalyzed and the
reanalysis results confirmed that the original sample results were not affected by the
contamination detected in the blank. The reanalysis was not reported because a larger
sample size was used, which may have caused incomplete digestion of some analytes.
This issue did not affect the comparison of the Cr and Pb results between the two digests.

b. Uranium (U) was detected in the blank that was prepared and analyzed with sample
Bl8XR8 for total U. The level of U detected in the blank was about 9% of that detected
in the sample. The reported results are considered estimates because they are less than
10 times the reported detection limit. They should also be considered biased high due to
contamination. If the results are corrected for the high bias, they are confirmed by the
sum of the U isotopes reported from the ICP-MS analysis. The sample was not
reanalyzed because they were in agreement with the ICP-MS and because they would
still be reported as estimates on a reanalysis due to the large dilution required to reduce
matrix interference.

c. Thorium-232, 23 U, and 28U were detected in the blank prepared and analyzed with
sample B18XR8 by ICP-MS. For all three analytes, the level detected in the blank was
considered insignificant because it was less than 5% of the concentration reported for the
sample, as allowed by QAPP-016.

d. Beta activity was detected in the blank prepared and analyzed with sample B18XR8 for
total beta. However, the contamination was considered insignificant because the blank
activity was less than 5% of the activity in the sample, as allowed by QAPP-016.

e. Nitrite (NO 2) was detected in the water digest preparation blank analyzed with sample
B18XR8. However, the contamination was considered insignificant because no NO2 was
detected in the sample.

f. Acetone was detected in the blanks analyzed with samples B 1 8XR8 (S04M000095)
(high-level VOC), B18XW3 (S04M000096) (low-level VOC), and B17N64-A
(SO4M600124) (low-level VOC). For sample B18XR8, no acetone was detected in the
sample, so the blank contamination was considered insignificant For sample B17N64-A,
the blank result was less than the EQL and was considered insignificant. But for sample
B1 8XW3, the acetone concentration reported for the blank was greater than the EQL and
was about 20% of the sample concentration. For this sample, since the entire sample was
used in process during the first analysis, no reanalysis was possible. Therefore, the
acetone result should be considered biased high for B18XW3.

g. Low levels of 2-butanone were detected in the blanks analyzed with samples B18XW3
(S04M000096) (low-level VOC) and B17N64-A (S04M000124) (low-level VOC). In
both instances, the blank result was less than the EQL and was considered insignificant.
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6.3 DUPLICATE ANALYSES

One duplicate analysis was performed for each analyte for each SDG. The requested precision
for analysis was an RPD ±20% for radionuclides and ±30% for all other methods. For VOC,
SVOA, and PCB analyzed, the analysis precision was determined by calculating the RPD
between an MS and MSD. These are discussed in Section 6.4.

In addition to the RPDs requested in the analytical instructions, QAPP-016 states that the RPD
criterion is not applicable when the sample results are less than 10 times the reported detection
limit for nonradionuclide analyses or if the counting uncertainty is greater than 15% for
radionuclide analyses. Although total U and Cl had RPDs greater than 30% and 233U and 234U
had RPDs greater than 20%, the sample results were all less than 10 times the reported detection
limits. For 9OSr, the RPD was also greater than 20%, but the counting uncertainty was greater
than 15%. All other analyte results met RPD criteria stated in the analytical instruction.

6.4 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

Where applicable, one MS sample was analyzed for each analyte for each SDG. For the VOC
analysis, the samples were batched based on when they were received. High-level and low-level
samples were analyzed in separate batches. One MS and one MSD was analyzed for each
analytical batch. The SDGs were batched as indicated below.

a. Batch I

b. Batch 2

c. Batch 3

d. Batch 4

e. Batch 5

Low-level batch:
SDG 222S20040061 only - B17N61 (SO4M000022) was the only sample
in this batch; MS and MSD analyzed with this sample.

High-level batch:
SDG 222S20040073 only - BI 8XR8 (S04M000095) was the only high-
level sample in this batch; MS and MSD analyzed with this sample.

Low-level batch:
SDG 222S20040073 only - BI 8XW3 (S04M000096) was the only low-
level sample in this batch; MS and MSD analyzed with this sample.

Low-level batch:
SDG 222S20040100 - B17N64 (S04M000115); MS and MSD analyzed
with this sample.
SDG 222S20040101 - B191Y4 (SO4M0001 18); no additional QC run
with this sample.

Low-level batch:
SDG 222S20040100 - B17N64-A (S04M000124); this was an additional
analysis request for this sample based on variation of colors of the soil in
the five vials received. There were insufficient vials available to provide
additional QC for this sample.
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f. Batch 6 High-level batch:
SDG 222S20040100 - B17N68 (SO4M000116); MS and MSD analyzed
with this sample.
SDG222S20040101 -B191Y4-A (S04M000123); no additional QC run
with this sample.

For nonradionuclide analyses, the accuracy of the analysis was evaluated from both the LCS and
MS recoveries. The requested accuracy was LCS or MS within 70-130% recovery. An MS
analysis was not applicable for the pH analysis. For the SVOA and VOC analyses, the analytical
instructions requested that the laboratory report MS recoveries only for the representative set of
compounds indicated in the letters from H. L. Anastos (References 3 and 4 in the cover letter).
For PCB analysis, only Aroclor-1254 is included in the MS because it is the aroclor most
commonly detected in samples on the Hanford site. All analytes met the accuracy criterion
stated in the analytical instructions.

In addition to the MS analysis, an MSD was analyzed with the SVOA, VOC, and PCB analyses
to evaluate method precision. The spike RPD between the MS and MSD met the precision
criterion for all analyses.

For the VOC analysis, a ketone mix containing acetone, 2-butanone, and 4-methyl-2-pentanone
were part of the standard mix used for MS analysis for sample B 1 7N61 in addition to those
compounds listed in the Anastos letters. These compounds are part of the QC protocol
associated with an unrelated project. Although the ketones were not required to be reported, they
are included in the Data Summary Report for B I 7N61 only, but they are not included in the
MS/MSD evaluation.

For radionuclides, the accuracy of the gross (or total) alpha, gross (or total) beta, and ICP-MS
analytes was evaluated from the LCS and MS recoveries. For all other radionuclide analyses, the
accuracy was evaluated only from the LCS, which is discussed in Section 6.1. The requested
radionuclide accuracy was LCS or MS within 80-120% recovery. All analytes met the accuracy
criterion stated in the analytical instructions.

The Data Summary Report included as Attachment 2 does not report the recoveries for the MSD
analysis or the RPD for the MS/MSD analysis. This information is provided in Table 1 through
Table 5 for VOA, Table 6 for SVOA, and Table 7 for PCB analysis.

Table 1. MS/MSD Recoveries and RPD for VOA for B17N61.

Benzene 88 88 0

Chlorobenzene 90 88 2

1,1-Dichloroethene 70 75 7

Toluene 87 86 1

Trichloroethene 88 88 0
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Table 2. MS/MSD Recoveries and RPD for VOA for B18XW3.

Benzene 101 102 1

Chlorobenzene 99 101 2

1,1-Dichloroethene 94 93 1

Toluene 95 98 3

Trichloroethene 102 102 

Table 3. MS/MSD Recoveries and RPD for VOA for B18XR8.

Benzene 91 91 0

Chlorobenzene 90 91 0
1,1-Dichloroethene 92 106 14

Toluene 89 89 0

Trichloroethene 89 88 2

Table 4. MS/MSD Recoveries and RPD for VOA for B17N64.

Benzene 102 11

Chlorobenzene 100 100 0

1,1-Dichloroethene 94 92 2

Toluene 94 94 0

Trichloroethene 100 1022

Table 5. MS/MSD Recoveries and RPD for VOA for B17N68.

Benzene 99 109 10

Chlorobenzene 109 114 4

1,1-Dichloroethene 85 84 1

Toluene 106 117 10

Trichloroethene 91 96 5

8
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Table 6. MS/MSD Recoveries and RPD for SVOA for B18XR8.

Phenol 87 92 6

2-Chlorophenol 81 84 4

1,4-Dichlorobenzene 75 83 10

N-Nitroso-di-n-propylamine 82 88 7

1,2,4-Trichlorobenzene 83 90 8

4-Chloro-3-methylphenol 85 88 3

Acenaphthene 87 92 6

4-Nitrbphenol - 86 89 3

2,4-Dinitrotoluene 80 85 6

Pentachlorophenol 72 76 5

Pyrene 79 86 8

Table 7. MS/MSD Recoveries and RPD for PCB for B18XR8.

Aroclor 1254 86 87 1

6.5 SURROGATE RECOVERIES

Surrogate standards are added to all field and QC samples for VOC, SVOA, and PCB analyses.
The surrogate is added to monitor total method recovery through preparation, sample matrix
cleanup, and analysis. All surrogate standard recoveries met the requirements in QAPP-016.

6.6 OPPORTUNISTIC ANALYTES

The VOC analysis contains results for compounds that were calibrated for in the method but
were not requested in the analytical instructions. These results are considered "opportunistic"
rather than tentatively identified compounds (TIC) because the results are more accurate. The
calculated results, chemical abstract system (CAS) numbers, and method detection limits (MDL)
for these compounds are presented in Table 8. The MDLs are included in parentheses after the
sample results. Results that should be considered estimated because the concentration was not
greater than 10 times the MDL are indicated with a (J) and those that are estimated because the
concentration exceeded the calibration range are indicated with an (E).
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Table 8. Opportunistic Compound Results for VOC.

n-Butanol 71-36-3 pg/kg 260 (25) 1500 (20) (E) ND 301 (19) ND 947 (22) (E)

Tetrahydrofuran 109-99-9 pg/kg 9.6 (2.2) (J) 112(1.8) 93 (2.4) 36 (1,7) ND 51(2.0)

2-Hexanone 591-78-6 ig/kg ND 1.3 (0.6) (J) 1.3 (0.8) (J) 7.6 (0.6) ND 1.5 (0.6) (J)

2-Pentanone 107-87-9 pg/kg ND ND 6.6 (2.4) (J) 6.0 (1.7) (J) ND ND

Carbon disulfide 75-15-0 pg/kg ND ND ND ND ND 11(0.9)

Styrene 100-42-5 pg/kg ND ND ND ND ND 2.9 (0.7) (J)

1,2-Dibromo-3- 96-12-8 pg/kg ND ND ND ND ND 588 (75) (J)
ch-oropropane

ND-Not detected.
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For sample B17N61 (SO4M000022), three opportunistic VOC compounds were reported in the
preliminary report as detected in the sample. However, further examination of the data
determined that methyl acetate was detected in most of the blanks, LCS, and samples.
Therefore, that compound was considered to be contamination from an unknown source and not
related to the sample matrix. The result is not included in this section of the report.

6.7 TENTATIVELY IDENTIFIED COMPOUNDS

The analytical instructions (Reference 2) list five compounds for VOC analysis that the
laboratory does not routinely report, as indicated in the letter from H. L. Anastos (Reference 4).
The laboratory was requested to perform a TIC search for these compounds. These compounds
were not detected in any of the samples.

Several other TICs were identified in the samples. The TICs are identified by the instrument
library search based only on masses in the spectra and are not based on retention times or
verified with independent check standards. These compounds could be misidentified because of
matrix effects. The concentrations are estimated based only on the nearest internal standard and
a presumed response factor of 1. The TIC results Are presented in Table 9.

For sample B17N61 (SO4M000022), the preliminary report indicated that three TICs were
identified during the VOC analysis. However, further examination of the data determined that
cyclotetrasiloxane, octamethyl was detected in most of the blanks, LCS, and samples. Therefore,
that compound was considered to be contamination from an unknown source and not related to
the sample matrix. The result is not included in this section of the report.

6.8 TARGET QUANTITATION LIMITS

The analytical instructions listed target quantitation limits (TQL) for each requested analyte
except mercury. The Data Summary Report provides MDLs. These must be converted to EQL
to compare these to the requested TQLs. For all of the inorganic methods, the EQL is calculated
as 10 times the reported MDL. The radionuclide analyses use several different conversion
factors for determining the EQL. For gamma energy analysis (GEA) and 217Np, the EQL is five
times the reported MDL. For total alpha, total beta and 9"Sr, the EQL is three times the reported
MDL. For the determination of isotopic plutonium and americium by alpha energy analysis, the
MDL is the EQL.

The laboratory was unable to meet all of the requested TQLs due to necessary dilutions of the
samples. These dilutions ensured analyte concentrations did not exceed calibration ranges and
avoided contamination and carry-over problems. For radionuclide analysis, sample sizes were
chosen based on allowable activity in a sample that is allowed in the counting room, or level of
activity compared to the standard amount of tracer added, or a sample size limit in the procedure.
The laboratory used the largest feasible sample sizes to obtain the lowest detection limits
possible for these analyses.
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Table 9. Tentatively Identified Compounds from VOC Analysis.

2-Propanol, 2-methyl- (tert-
butanol) 75-65-0 jig/kg 4.3 ND ND ND ND

1-Hexanol, 2-ethyl 104-76-7 pg/kg 8.5 ND ND ND ND

Butanal 123-72-8 pg/kg ND 18 ND ND ND

Methane, nitro 75-52-5 pig/kg ND 5.5 ND ND ND

2,5-Cyclohexadiene-1,4-dione, 719-22-2 jig/kg ND 4.5 6.2 ND ND
2,6-bis(1, 1-dimethylethyl)-

1-Hexanol, 2-ethyl 104-76-7 pig/kg ND 24 ND 12 ND

Ethane, hexachloro 67-72-1 pg/kg ND 5.2 ND 15 ND

Isopropyl alcohol 67-63-0 jg/kg ND ND ND ND 10

Pentanal 110-62-3 ptg/kg ND ND ND 8.9 ND

Hexanal 66-25-1 pg/kg ND ND ND 13 ND

Ethene, tribromo 598-16-3 pig/kg ND ND ND 5.7 ND

Benzoic acid, 2-
[(trimethylsilyl)oxyl-, 3789-85-3 pig/kg ND ND ND ND 6.3
trimethylsilyl ester

ND-Not detected.

N)



7.0 ANALYTICAL PROCEDURES

Table 10 presents the 222-S Laboratory analytical procedures used to generate the reported
results.

Table 10. Analytical Procedures.

pH Direct LA-212-105 Rev. D-0

Hg Direct LA-325-106 Rev. C-0

CN Direct LA-695-102 Rev. 1-2

NH4 Distillation LA-533-101 Rev. K-0

IC Water digest LA-533-107 Rev. C-2

Sulfide Direct LA-361-101 Rev. A-2

Total U Acid digest LA-925-009 Rev. D-5

ICP Acid digest LA-505-161 Rev. D-1

ICP-MS Acid digest LA-506-102 Rev. A-0

Total alpha/total Environmental digest LA-508-101 Rev. 1-1
beta

GEA Environmental digest LA-548-121 Rev. F-5

9'Sr Environmental digest LA-220-103 Rev. F-10

23NP Environmental digest LA-933-141 Rev. H-7
2 38 Pu, 2392 40Pu Environmental digest LA-953-104 Rev. D-1

241AM Environmental digest LA-953-104 Rev. D-1

VOA Direct LA-523-118 Rev. A-2

SVOA Organic extraction LA-523-135 Rev. A-2

PCB Organic extraction LA-523-140 Rev. B-0

Notes:
Acid digest procedure: LA-505-163 Rev. D-2 Environmental acid digest procedure: LA-544-101 Rev. C-5
Water digest procedure: LA-504-101 Rev. I-0 Organic extraction procedure: LA-523-138 Rev. D-0
Distillation procedure: LA-544-112 Rev. A-1

13
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Attachment 2
29 TRENCH4

CORE NUMBER: 222S20040061
SEGMENT #: B17N61

TION: VOA

Sample# R A# Analyte Unit Standard X Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
SO4M000022 Vinyl Chloride - u/Kg n/a <1.5 <1.7 n/a n/a n/a n/a 2 n/a
S04M000022 ChLoromethane uq/Kg n/a <L6 1.8 n/a n/a n/a n/a 2 n/a
S4)000022 _ ethylene Chloride ug/K/ <1.3 <1.4 n/a n/a n/a n/a 1 n/a
S04M000022 Acetone ug/Kq 1.1e+02 <0.92 26 n/a n/a n/a 1.1e+02 1 n/a
504-4000022 1.1-Dichloroethane ug/IK n/a <0.80 <0.88 n/a n/a n/a n/a 0.9 n/a
S04M000022 1.2-Dichloroethene (cis & tran ug/Kg n/a <1.4 <1.5 n/a n/a n/a n/a 1 n/a
S04M000022 Chloroform ug/Kg n/a <0.72 0.96 n/a n/a n/a n/a 0.8 n/a
S04K000022 1.2-Dichloroethane ug/Kg n/a <0.76 <0.84 n/a n/a n/a n/a 0.8 n/a.
S04M000022 2-Butanone ug/Kg 1.1e+02 <0.82 36 n/a n/a n/a 1.0e+02 0.9 n/al
904M000022 1,1,1-Trichloroethane ug/Kg n/a <0.70 <0.77 n/a n/a n/a n/a 0.8 n/a
S04M000022 Carbon Tetrachloride ug/Kg n/a <1.3 19 n/a n/a n/a n/a 1 n/a'
S04M000022 Trichloroethene ug/Kg 90 <0.86 <0.95 n/a n/a n/a 88 0.9 n/a
S04N000022 Benzene ug/Kg 88 <0.66 <0.73 n/a n n/a 88 0.7 n/a

4)000022 - 4-Methyl-2-pentanone ug/Kg 1.0e+02 <0.74 <0.82 n/a n/a n/a 1.0e+02 0.8 n/a
S04M000022 Tetrachloroethene n/a <0.70 <0.77 n/a n/a n/a n/a 0.8 n/a
S04M000022 Toluene u8/Kg a6 <0.64 <0.71 n/a n/a n/a 87 0.7 n/a
S04)000022 Chlorobenzene m/Kg 91 <0.76 <0.84 n/a n/a n/a 90 0.8 n/a
S041000022 I Ethytbenzene n/a <0.98 '<1.1 n/aj n/a n/a n/a 1 n/a
04)4000022 Xylenes (total) ug/Kg n/a <1.6 <1i" n/a n/a n/a n/a 2 n/a

S04M000022 1,1-Dichloroethene uk/K 1 73 <0.76 <0.84 n/a n/a n/a 70 0.8 n/a

SEGMENT POW



Page: 116-jun-2004 07:54:52
A-0002-1(21)

Attachment 2
29 TRENCH5

Data Stmary Report

CORE NUMBER: 222S20040073
SEGMENT #: B18XR8

SEGMENT PORTION: Acid Digest Lankl Resu_ -t __v e__IL C t

Sample# R A# AnaLyte Unit Standard % Blank Result Duplicate Average RPD X Spk Rec X Det Limit Count Err%
S04M000103 A Silver -ICP-Acid Digest ulq 95.8 <4.00e-03 <0.743 0.924 n/a n/a 94.5 0.74 a
S04M000103 A Arsenic -ICP-Acid Digest uq/q 113 <0.0514 <9.55 <9.63 n/a n/a 111 9.6 n/a

S04M000103 A Barium -ICP-Acid Digest u/ 97.8 <7.30e-03 43.4 46.7 45.1 7.42 96.9 1.4 n/a

0414000103 A Beryttium -ICP-Acid Digest uqlg 103 <7.70e-03 <1.43 <1.44 n/a n/a 102 1.4 n/a
504M000103 A Bismuth -ICP-Acid Digest ugq 94.9 <0.0508 <9.44 <9.52 n/a n/a 94.6 9.4 n/a

54M000103 A Cadiiium -ICP-Acid Digest uqj 94.6 <4.20e-03 11.7 13.0 12.4 10.5 92.4 0.78 n/a

S04M000103 A Chromium -ICP-Acid Digest uQ/q 97.3 0.0496 15.5 15.1 15.3 2.34 95.5 2.7 n/a

SOf4M000103 A Copper -ICP-Acid Digest uy/q 97.6 <7.90e-03 13.2 13.7 13.4 3.63 96.4 1.5 n/a
S04M000103 A Lithiun -ICP-Acid Digest uy/q 100 <8.10e-03 10.4 11.3 10.8 8.29 99.6 1.5 n/a

S04M000103 A Manganese -ICP-Acid Digest uq/q 95.5 <3.40e-03 31D 336 323 8.22 95.9 0.63 n/a
S04M000103 A Nickel -ICP-Acid Digest Y/97.4 0.0142 25.4 27.4 26.4 7.45 94.5 2.3 n/a

S04M000103 A Phosphorus -ICP-Acid Digest ug/j - 95.9 <0.0556 533 557 545 4.26 98.8 10 n/a
S04M000103 A Lead -ICP-Acid Digest u /j 91.4 <0.0246 5.76 7.11 6.44 20.9 89.8 4.6 n/a
504M000103 A Antimony -ICP-Acid Digest / 93.3 <0.0502 <9.32 <9.41 n/a n/a 79.5 9.3 n/a
s041000103 A Seleni um -ICP-Acid Digest ug/j 96.8 <0.0494 <9.18 <9.26 n/a n/a 96.4 9.2 n/a
S04M000103 A Strontiin -ICP-Acid Digest ug/j 99.6 <3.30e-03 15.2 17.3 16.3 13.0 98.4 0.61 n/a

s44000103 A Zinc -ICP-Acid Digest u/g 92.3 <6.90e-03 42.3 42.6 42.4 0.808 91.3 1.3 n/a

SEGMENT PORTION: Environmental Acid Digest

Sampie# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S04M000104 E Uranium by Phosphorescence ug/q 94.8 5.66e-03 1.22 1.66 1.44 30.6 80.4 0.83 n/a
S04M000104 E Pu-239/240 by TRU-SPEC Resin uCi/g 90.9 <1.22e-04 2.26e-03 2.61e-03 2.44e-03 14.4 n/a 1.3e-04 2.0
504M000104 E Pu-238 by TRU-SPEC Resin lonEx uCi/g n/a <1.31e-04 6.57e-04 5.45e-04 6.Ole-04 18.6 n/a 1.4e-04 2.8

0414000104 E Np237 by TTA Extraction uCi/g 103 <2.34e-05 2.89e-05 2.45e-05 2.67e-05 16.5 n/a 3.8e-05 80

5041000104 E Thorium-232 by ICP/MS 103 0.319 6.36 5.71 6.04 10.7 94.2 9.6e-04 n/a
S04M000104 E Uranium-233 by ICP/MS Acid Dig u9/9 n/a <3.60e-03 3.24e-04 2.53e-04 2.88e-04 24.5 n/a 7.2e-05 n/a
S04M000104 E Uranium-234 by ICP/MS Acid Dig ug/Q n/a <1.20e-03 6.78e-05 5.44e-05 6.11e-05 22.0 n/a 2.4e-05 n/a
S04M000104 E Uranium-235 by ICP/MS Acid Dig ugg 99.9 9.74e-03 6.79e-03 6.44e-03 6.62e-03 5.39 109 8.8e-05 n/a
S04M000104 E Uranium-238 by ICP/MS Acid Dig uy/q 101 1.38 0.922 0.910 0.916 1.35 98.5 4.4e-03 n/a

50410000104 E Cobatt-60 by GEA uCi 103 <1.37e-05 <1.53e-05 <1.37e-05 n/a n/a n/a 1.5e-05 n/a

S04M000104 E Antimony-125 by GEA uCi/ n/a <3.69e-05 <3.47e-05 <3.75e-05 n/a n/a n/a 3.5e-05 n/a
504M000104 E Cesium-134 by GEA uCi/n n/a <1.10e-05 <1.25e-05 <1.20e-05 n/a n/a n/a 1.3e-05 n/a

S04M000104 E Cesium-137 by GEA uCi/g 108 7.09e-05 <2.61e-05 <2.54e-05 n/a n/a n/a 2.6e-05 n/a
SO41000104 E Euroium-152 bGE uci n/ <1.96e-05 <2.07e-05 <2.12e-05 n/a n/a n/a 2.Ie-05 n/a
S04M000104 E Europiun-154 by GEA uCi/g n/a <4.87e-05 <4.40e-05 <4.77e-05 n/a n/a n/a 4.4e-05 n/a

O4M000104 E Europium-155 by GEA uCi/g n/a <I.68e-05 <2.06e-05 <2.11e-05 n/a n/a n/a 2.le-05 n/a
S04M000104 E Am-241 b TRU-SPEC Resin lonEx uCi/g 104 <0.0166 0.309 0.299 0.304 3.29 n/a 0.032 2.3

S41000104 F Alpha Env: Sotids/Miscs uCi/ 100 <6.51e-05 0.296 0.279 0.288 5.91 85.8 1.5e-04 1.2
5041000104 E Beta in Env. Solids/Misc uCi/g 109 1.84e-03 0.0548 0.0509 0.0528 7.38 108 4.2e-04 2.4
5041000228 E lSr-89/90 Env. Solids uCi/I 101 <4.05e-07 | 7 .41e-07 5.08e-07 6.24e-07| 37.3 n/al 7.9e-07 82
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SEGMENT PORTION: NH4 Distillation

Anale Unit Standard % Blank Result Duplicate Averaej RPD % Spk Rec % Det Limit Count Err%
S04M000105 S Ammoniul lon-IC-Dionex 100 ug/ 13 <0.100 192 161 1771 17.8 83.6 1.le+02 n/a)

SEGMENT PORTION: PCB

Sanple# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Sok Rec % Det Limit Count Err%
S04000107 ArocLor-O16ET by SW-846 8082 / n/a <16 <39 n/a n/a n/a n/a 4.e01 n/a
S04M000107 Aroctor-121WET by SW-846 8082 ug/Kq n/a <5.2 <12 n/a n/a n/a n/a 1.e+O1 n/a
S04KO000107 Aroclor-1232WET by SW-846 8082 u/K9 n/a <92 <2. 2 e+02  n/a n/a n/a n/a 2.e+02 n/a
S04M000107 Aroclor-1242WET by SW-846 8082 ug/Kj n/a <17 <40 n/a n/a n/a n/a 4.e+01 n/a
S044000107 Aroctor-124&JET by SW-846 8082 uI/Kg n/a <5.3 <13 n/a n/a n/a n/a 1.e+01 n/a
04M000107 Aroclor-1254WET by SW-846 8082 ug/Kg 84 <3.1 <7.4 n/a n/a n/a 86 7 n/a
Sg04t000107 Aroclor-1260WET by SW-846 8082 uq/K n/a <23 <54 n/a n/a n/a n/a 5.e+Ol n/a

SEGMENT PORTION: Parent

Sample# R Af Analyte Unit Standard %I Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S04M000101 Cyanide Water Distillation us/j 102 <0.550 <0.451 <0.405 n/a n/a 99.0 0.45 n/a
S04M000101 Mercury by CVAA (PE) with FIAS Ug 104 <1.00e-04 0.0900 0.0960 0.0930 6.45 98.0 0.040 n/a

SD414000101 pH on Solid Saaples pH I /a n/a 5.97 5.99 5.98 0.334 n/a 0.010 n n/a
S04M000101 Sulfide by Microdist. & ISE lug/ 90.7 <0.158 <4. 14.6 n/a n/a 87.2 15 n/a

SE

Sample# R A# Analyte Unit Standard % Blank ResuLt Duplicate Average RPD % Spk Rec % Det Limit Count Err%
504M000106 Pentachlorophenol ug/Kg 74 <4.0e+02 <9.6e+02 n/a n/a n/a 72 1.e+03 n/a
S04M000106 Phenol ug/Kq 86 <4.0e+02 <9.6e+02 n/a n/a n/a 87 1.e+03 n/a
S04M000106 2-ChlorophenoL ug/Kg 80 <4.0e+02 <9.6e+02 n/a n/a n/a 81 1.e+03 n/a
S04M000106 Pyrene ug/Kg 91 <4.0e+02 <9.6e+02 n/a n/a n/a 79 1.e+03 n/a
S04M000106 N-Nitroso-di-n-propylamine uq/Kg 86 <4.0e+02 <9.6e+02 n/a n/a n/a 82 1.e+03 n/a
S04N000106 1 2 4-Trichlorobenzene SV ug/Kg 89 <4.0e+02 <9.6e+02 n/a n/a n/a 83 1.e+03 n/a
S04M000106 4-ChLoro-3-methylphenol u9/Kg 85 <4.0e+02 <9.6e+02 n/a n/a n/a 85 1.e+03 n/a
S044000106 Acenaphthene ug/Kg 94 <4.0e+02 <9.6e+02 n/a n/a n/a 88 1.e+03 n/a
S04M000106 1 4-NitrophenoL ugKy 83 <4.0e+02 <9.6e+02 n/a n/a n/a 86 1.e+03 n/a
SO4000106 - 2r4-Dinitrotoluene us/Kg 85 <4.0e+02 <9.6e+02 n/a n/a n/a 81 1.e+03  n/a
S04M000106 -2-MethylphenoL us/Kg n/a <4.0e+02 <9.6e+02 n/a n/a n/a n/a 1.e+03 n/a
8041000106 3 & 4 MethyLphenol Total us/Kg n/a <4.0e+02 <9.6e+02 n/a n/a n/a n/a 1.e+03  n/a
S041000106 I 1.4-Dichlorobenzene us/Kg 84 <4.0e+02 <9.6e+02 n/a n/a n/a 75 1.e+03 n/a
S04M000106_ Tri-n-butylphosphate ug/Kg n/a <4.0e+02 <9.6e+02 n/a n/a n/a n/a 1.e+03 n/

SMENT PORTION: VOA -

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPO % Spk Rec % Det Limit Count Err%
SO4m000095 lVinyl Chloride us/Ks n/a <6.0e+02 <5.6e+02 n/a n/a n/a n/a 6.e+02 n/a
S041000095 Chloromethane ug/Kg n/a <6.6e+02 <6.2e+02 n/a n/a n/a n/a 6.e+02  n/a
S04M00095 Methylene Chloride us/Kg n/a <2.5e+02 <2.4e+02 n/a n/a n/a n/a 2.e+02 n/a
S04P000095 Acetone us/Kg n/a 8.5e+02 <1.7e+02 n/a n/a n/a n/a 2.e+02 n/a
S04M000095 1 1-Dichloroethane us/Kg n/a <3.2e+02 <3.0e+02 n/a n/a n/a n/a 3.e+02 n/a
504M000095 1,2-Dichloroethene (cis & tran ug/Kg n/a <2.8e+02 <2.6e+02 n/a n/a n/a n/a 3.e+02 n/a
S04M000095 VChloroform - uU/Kg n/a <1.4e+02 <1.4e+02 n/a n/a n/a n/a 1.e+02 n/a

SEGMENT PORTIO A



16-jun-2004 07:55:48 Page: 3
A-0002-1(21)

SamaLe# R A# Analvte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S04M000095 1.2-DichLoroethane ug/Kq n/a < 0.Se+02 <1.4e+02 n/a n/a n/a n/a 1.e+02 n/a
S04M000095 2-Butanone Ug/Kg /a <1.e+02 <1.5e+02 n/a n/a n/a n/a 1.e+02 n/a
SD4M000095 1,1,1-Trichloroethane ug/Kq n/a <1.4e+02 <1.3e+02 n/a n/a n/a n/a i.e+02  n/a
S04M000095 Carbon Tetrachloride ug/Kg n/a <2.6e+02 <2.4e+02 n/a n/a n/a n/a 2.e+02 n/a
S04M000095 Trichloroethene ug/Kg 1.0e+02 <1.7e+02 <1.6e+02 n/a n/a n/a 89 2.e+02 n/a
S04M000095 Benzene uq/Kg 1.0e+02 <1.3e+02 <1.2e+02 n/a n/a n/a 91 1.e+02 n/a
S04M000095 4-Methy1-2-pentanone ug/Kg n/a <1.5e+02 <1.4e+02 n/a n/a n/a n/a 1.e+02 n/a
S04M000095 Tetrachioroethene - ug/Kg n/a <1.4e+02 <1.3e+02 n/a n/a n/a n/a 1.e+ 2 a.
sO4M000095 Toluene ug/Kg 96 <1.3e+02 <1.2e+02 n/a na 89 1.e+02 n/a
S04M000095 Chlorobenzene u/Kg 1.0e+02 <1.5e+02 <1.4+02 n/a n/a n/a 91 1.e+02 n/a
SO44000095 1 Ethylbenzene ug/Kg n/a <2.0e+02 <1.8e+02 n/a n/a n/a 2.o02 n/a
S04N000095 XyLenes (total) u/Kg I n/a <3.2e+02 <3.0e+02 n/a n/a n/a n/a 3.e+02 n/a
S044000095 I 1.1-DichLoroethene tug/Kg 1.2e+02 <1.5e+02 <1.4e+02 n/a n/a n/a 92 1.+02 a

SEGMENT PORTION: Water Digest

Sampte# R A# AnaLyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S044000102 W Fluoride IC SW846 u/g . 97.6 <0.0120 <24.9 <24.7 n/a n/a 102 25 ./a
S04M000102 W Chloride SW-846 ug/g 94.0 <0.0170 39.7 61.7 50.7 43.5 95.2 35 n/a
SO4M_102 W Nitrite IC SW846 u_/q 96.0 0.130 <224 <222 n/a n/a 96.4 2.2e+02 n/a
S04K000102 W Nitrate by IC SW846 uq/q 98.4 <0.139 5.91e+03 6.26e+03 6.09e+03 5.75 101 2.9e+02 n/a
54M000102 W Phosphate by IC SW846 ug/g 98.5 <0.120 <249 <247 n/a n/a 98.3 2.5e+02 n/a
S044000102 W Sulfate by IC SW846 ug/g 95.8 <0.138 <287 <284 n/a n/a 97.8 2.9e+02 n/a
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Attachment 2
Z9 TRENCH5

Data Sumnary Report

CORE NUMBER: 222S20040073
SEGMENT #: BiBXW3

SEGMENT PORTION: VOA

SampLe# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S04M000096 [VinyL Chloride us/Kg n/a <1.5 <1.3 n/a n/a n/a n/a 1 n/a
S041000096 Chloromethane us/Kg n/a <1.6 <1.5 n/a n/a n/a n/a 1 n/a
S04M000096 _Iethylene Chloride ug/K9 n/a <1.3 <1.1 n/a n/a n/a n/a 1 n/a
S04M000096 _Acetone ug/Kg n/a 10 51 n/a n/a n/a n/a 0.8 n/a
S041000096 1.1-Dichloroethane un/K9 n/a <0.80 <0.72 n/a n/a n/a n/a 0.7 n/a
S04M000096 1.2-DichLoroethene (cis & tran us/Kg n/a <1.4 <1.2 n/a n/a n a n/a 1 n/a
S04M000096 Chloroform us/Kg n/a <0.72 15 n/a n/a n/a n/a 0.6 n/a
S0414000096 1,2-Dichtoroethane ug/Kg n/a <0.76 <0.68 n/a n/a n/a n/a 0.7 n/a
S04M000096 2-Butanone vn/Kg n/a 0.94 27 n/a n/a n/a n/a 0.7 n/a
S04M000096 1,1,1-Trichtoroethane u/Kg n/a <0.70 <0.63 n/a n/a n/a n/a 0.6 n/a
S041400096 Carbon Tetrachloride ug/Kg n/a <1.3 2.6e+02 n/a n/a n/a nja 1 n/a
S041000096 Trichloroethene ug/K 1.0eO+02 <0.86 <0.77 n/a n/a n/a 1.0e+02 0.8 n/a
S04*000096 Benzene ug/Kj 1.0e+02 <0.66 <0.59 n/a n/a n/a 1.0e+02 0.6 n/a
S04M000096 4-Methyl-2-pentanone ug/Kg n/a <0.74 <0.66 n/a n/a n/a n/a 0.7 n/a
S04K000096 _TetrachLoroethene ug/Kg n/a <0.70 0.94 nLa n/a n/a n/a 0.6 n/a
544a000096 ToLuene u/Kq 96 <0.64 <0.57 n/a n/a n/a 95 0.6 n/a
S04M000096 ChLorobenzene us/Kg 1.0e+02 <0.76 <0.68 n/a n/a n/a 99 0.7 n/a
S0414000096 _EthyLbenzene ug/Kg n/a <0.98 <0.88 n/a n/a n/a n/a 0.9 n/a
S04M000096 _Xylenes (total) ug/K I n/a <1.6 <1.4 n/a n/a n/a n/a 1 n/a
S044000096 _11.-DichLoroethene ug/Kg 97 <0.76 <0.68 n/a n/a n/a 94 0.7 n/a

Page: 4
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Attachment 2
29 TRENCH5

Data Summary Report

CORE NUMBER: 222S20040073
SEGMENT #: B190T8-N t) - 1l23I04

SEGMENT PORTION: EnvironmentaL Acid Digest

ISawLe# RA# TAnaLyte - lUnit (Standard %I Blankl Resultl DupLicate Average RPD %XSpk Ret X Det LimitiCount ErrX
S04M000108 E Pu- 239/240 by TRU-SPEC Resin uCiq 111 <1.26e-03 4.99e-03 5.79e-03  5.39e-03 14.8 n/a 1.3e- 03 4.4
S04N000108 |E Pu-238 by TRU-SPEC Resin lonEx uCi/ I n/a <1.46e-03 <1.48e-031 <1.86e-03 1 n/a n/a n/a 1.5e- 3 1.0e+02
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Attachment 2
Z9 TRENCH5

Data Swuiary Report

CORE NUMBER: 222S20040100
SEGMENT t 817W64

SEGMENT PORTION: VOA

Sampe# R A# AnaLyte - Unit Standard % Blank Result DupLicate Average RPD % Spk Rec % Det Limit Count Err%

S04N000115 Vinyl Chloride ug/Kg n/a <1.5 <1.8 n/a n/a n/a n/a 2 n/a
S04M000115 ChLoromethane ug/Kg n/a <1.6 <2.0 n/a n/a nJa n a 2 n2
S04M000115 Methylene chloride n/a <1.3 <1.5 * nLa n/a n/a n/a 1 n/a

SO4M000115 Acetone ug/Kg n/a <0.92 1.7e+02 n/a n/a n/a n/a I n/a

S04M000115 1 1-DichLoroethane ug/Kg n/a <0.80 <0.96 n/a n/a n/a n/a 1 n/a
S4100011-5 1,2-DichLoroethene (cis & tran ug/Kg n/a <1.4 <1.6 n/a n/a n/a n/a 2 n/a
S041000115 Chloroform up/Kg n/a <0.72 8.7 n/a n/a n/a n/a 0.9 n/a
S04M000115 1,2-Dichtoroethane ug/Kg n/a <0.76 <0.91 n/a n/a n/a n/a 0.9 n/a
S04M000115 2-Butanone ug/Kg n/a <0.82 75 nta n/a n/a n/a 1na

S04MG000115 1.fir-TrichLoroethane ug/Kq n/a <0.70 <0.84 n/a n/a n/a n/a 0.8 n/a
SO4000115 Carbon Tetrachloride ug/xg n/a <1.3 92 n/a n/a n/a n/a 1 n/a
S041000115 TrichLoroethene ug/Kg 1.Oe+02 <0.86 <1.0 n/a n/a n/a 1.Oe+02 1 n/a
S04M000115 Benzene ug/Kg 1.0e+02 <0.66 <0.79 n/W n/a n/a 1.Oe+02 0.8 n/a
s04m000115 4-MethyL-2-pertanonc uq/Kg n/a <0.74 1.2 n/a n/a n/a n/a 0.9 n/a
S04M000115 TetrachLoroethene ug/Kg n/a <0.70 2.0 n/a n/a n/a n/a 0.8 n/a
S04YM_1 15 Toluene ug/Kg 97 <0.64 1.3 n/a n/a n/a 94 0.8 n/a
s04M000115 tChLorobenzene ug/Kg 1.0e+02 <0.76.- <0.91 n/a n/a n/a 1.0e+02 0.9 n/a
S04M000115 Ethytbenzene ug/Kg n/a <0.98 <1.-21 n/a n/a n/a n/a I1 n/a
04M000115 [Xylenes (totat) a un/Ks n/a <1.6 <1.9 n/a . J at I n/a n/a n/a
04140 0115 1,1-DichLoroethene ug/Ka 95 <0.76 <0.91 /n/a/ aI n/a 94 0.91. n/a
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Attachment 2
29 TRENCH5

Data Summary Report

CORE NUMBER: 222S20040100
SEGMENT #: 8171464-A

SEGMENT PORTION: VOA

Sa-e# R A# AnaLyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S04M000124 iVinyL Chloride ug/Kg n/a <1.5 <1.3 n/a n/a n/a n/a 1 n/a
04M000124 Chloromethane ug/Kg n/a <1.6 <1.4 n/a n/a n/a n/a 1 n/a

S041000124 Methylene Chloride ug/Kq n/a <1.3 <1.1 n/a n/a n/a n/a 1 n/a
S04*000124 Acetone uQ/Kg n/a 7.2 79 n/a n/a n/a n/a 0.8 n/a
T04M000124 1 1-Dichloroethane ug/Kg n/a <0.80 <0.67 n/a n/a n/a n/a 0.7 n/a
S041000124 1,2-Dichloroethene (cis & tran up/Kg n/a <1.4 <1.2 n/a n/a n/a n/a 1 n/a
S04000124 Chloroform ug/Kg n/a <0.72 13 n/a n/a n/a n/a 0.6 n/a
S04K000124 1.2-Dichtoroethane un/Kg n/a <0.76 <0.64 n/a n/a n/a n/a 0.6 n/a
S04M000124 2-Butanone uq/K n/a 0.95 80 n/a n/a n/a n/a 0.7 n/a
S04M000124 1.1.1-TrichLoroetharie ug/Kg n/a <0.70 <0.59 n/a n/a n/a W/ 0.6 n/a
S041000124 1 Carbon Tetrachloride ug/Kg n/a <1.3 2.4e+02 n/a n/a n/a n/a 1 n/a
S04M000124 I Trichloroethene uq/Kg 99 <0.86 <0.72 n/a n/a n/a n/a 0.7 n/a
S04M000124 1 Benzene uq/Kg 98 <0.66 <0.56 n/a n/a n/a n/a 0.6 n/a
S04M000124 1 4-Methyl-2-pentanone uq/Kg n/a <0.74 <0.62 n/a n/a n/a n/a 0.6 n/a
S04M000124 Tetrachloroethene ug/K n/a <0.70 5.4 n/a n/a n/a n/a 0.6 n/a
S04tM000124 I Toluene uq/Kg 95 <0.64 <0.54 n/a n/a n/a n/a 0.5 n/a
S04M000124 I Chlorobenzene ug/Kg 97 <0.76 - <0.64 n/a n/a n/a n/a 0.6 n/a
S0414000124 I Ethylbenzene u5/Kg n/a <0.98 <0.2 n/a n/a n/a n/a 0.8 n/a
5044000124 I Xylenes (total) ug/Kg n/a <1.6 <1.3 n/a. n/a n/a( nfa It n.
S04M000124 I 1r1-Dichloroethene us/K 94 <0.76 <0.64 n/a n/a n/a n/a 0.6 n/al
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Attachment 2
Z9 TRENCH5

Data Sumary Report

CORE NUMBER: 222S20040100
SEGMENT #: B171468

SEGMENT PORTION: VOA

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S04M000116 Vinyl Chloride ug/Kg n/a <1.5e+02 <1.7e+02 n/a n/a n/a n/a 2.e+02 n/a
S044000116 Chloromethane ug/Kg n/a <1.6e+02 <1.8e+02 n/a n/a a /a 2.e+02 n/a
S04N000116 Methylene Chloride ug/Kg n/a <1.3e+02 <1.4e+02 n/a n/a .1a n/a l.e+02 n/a
S04N000116 Acetone ug/Kg n/a <92 6.6e+02 n/a n/a n/a n/a 1.e+02 n/a
S0414000116 11-Dichloroethane u*/Kg n/a <80 <89 n/a n/a n/a n/a 9.e+Ol n/a
S04N000116 1,2-Dichloroethene (cis & tran uoIKj n/a <1.4e+02 <1.5e+02 n/a n/a n/a n/a 1.e+02 n/a
S04NO000116 Chloroform ug/Kg n/a <72 <80 4 na n/a n/a n/a 8.e+Bl n/a
S041000116 I 1.2-Dichloroethane ug/Kg n/a <76 <84 n/a n/a n/a n/a 8.e+O01 n/a
S041000116 12-Butanone uq/Kg /aj <82 <91 n/a n/a n/a n/a 9.e+01 n/a
S04M000116 11.1.1-Trichloroethane ug/Kj n/a <70 <77 n/a n/a n/a n/a 8.e+01 n/a
S04M000116 Carbon Tetrachloride uL/Kg n /a <1.3e+02 <1.4e+02 n/a n/a n/a n/a 1.e+02 n/a
So4M000116 Trichloroethene ug/Kg 83 <86 <95 n/a n/a n/a 91 9.e+Ol n/a
S04M000116 Benzene ug/Kg 94 <66 <73 n/a n/a n/a 1.0Oe+02 7e+01 n/a
S041000116 4-Methyl-2-pentanone uy/Kg n/a <74 <82 n/a n/a n/a n/a .e+01 n/a
S044000116 Tetrachloroethene ug/Kg n/a <70 <77 n/a n/a n/a n/a 8.e+1 n/a
504M000116 Toluene uq/Kq i.Oe+02 <64 <71 n/a n/a n/a 1.1e+02 7.e+01 n/a
S04M000116 Chlorobenzene ug/Kg 99 <76 <84 n/a n/a n/a 1.1e+02 8.e+O01 n/a
S04M000116 Ethylbenzene u/K n/a <98 <1.1e+p2 n/a n/a n/a n/a 1.2+02 n/a
SO41000116 Xylenes (total) uq/Kg n/a <1.6e+02 <1.8e+02 n/a n/a n/a n/a 2.+02 n/a
S04M000116 1,1-Dichloroethene u,/ig79 <76 <84 n/a n/a n/a 85 8.+01 n
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Data Sumary Report

CORE NUMBER: 222S20040101
SEGMENT #: B191Y4

SEGMENT PORTION: VOA

SanpLe# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%

S04M000118 VinyI Chloride ug/Kg n/a <1.5 <1.5 n/a n/a n/a n/a 1 n/a
S04M000118 Chioromethane ug/Kg n/a <1.6 <1.6 n/a n/a n/a n/a 2 n/a
S04M000118 Methytene Chloride us/Kg n/a <1.3 <1.2 n/a n/a n/a nja 1 n/a
S04M000118 Acetone us/Kg n/a <0.92 41 n/a n/a n/a n/a 0.9 n/a
S04000118 1 1-DichLoroethane ug/Kg n/a <0.80 <0.79 n/a n/a n/a n/a 0.8 n/a
S04M000118 1.2-Dichtoroethene (cis & tran ug/Kg n/a <1.4 <1.4 n/a n/a n/a n/a 1 n/a
s04000118 Chloroform us/Kg n/a <0.72 14 n/a n/a n/a n/a 0.7 n/a
S04M000118 I 1.2-DichLoroethane uq/Kg n/a <0.76 <0.75 n/a n/a n/a n/a 0.7 n/a
S041000118 2-Butanone ug/Kg n/a <0.82 22 n/a n/a n/a n/a 0.8 n/a
S04K000118 1,1,1-Trichoroethane K n/a <0.70 <0.69 n/a n/a n/a n/a 0.7 n/a
5044000118 Carbon TetrachLoride u/K n/a <1.3 2.9e+02 n/a n/a n/a n/a 1 n/a
S04K000118 Trichloroethene uq/K 1.0e+0 2 <0.86 1.1 n/a n/a n/a n/a 0.8 n/a
S04m000118 Benzene un/Kg 1.0 e+0 2 <0.66 0.97 n/a n/a n/a n/a 0.6 n/a
SO414000118 - 4-Methyt-2-pentanone uaKn/a <0.74 <0.73 n/a n/a n/a n/a 0.7 n/a
S04M000118 Tetrachtoroethene K n/a <0.70 1.6 n/a n/a n/a n/a 0.7 n/a
S04M000118 Toluene uK 97 <0.64 0.97 n/a n/a n/a n/a 0.6 n/a
S041000118 ChLorobenzene u /K 1.Oe+02 <0.76 0.98 n/a n/a n/a n/a 0.7 n/a
S04M000118 EthyLbenzene n/a <0.98 <0.27 n/a n/a n/a n/a 1 a
S4M000118 , Xylenes (totaL) K n/a <1.6 <1.6 n/a n/a n/a/ 2 n/a
S04M000118 I 1,1-DichLoroethene ug/Kg 95 <0.76 1.1 n/a n/a| n/a n/a 0.71 n/a



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-097 Pale 1 of I

Collector Company Contact Telephone No. Project Coordinator Price Code 8N Data Turnaround
Gent/Pope/Pfister/Hughes Steve Trent 373-5869 TRENT, SJ

Project Designation Sampling Location SAF No. Air Quality El 60 Days
216-Z-9 Trench Characterization Borehole - Soil 216-Z-9/C3426 F03-018

Ice Chest No.. Field LogbookNo. COA Method of Shipment
HNF-N-3361 119152ES10 Governmert Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations WA N/A

POSSIBLE SAMPLE HAZARDS/REMARKS

RADIOACTIVE TIE TO: B191Y5 Preservation None

aGs* sG P

Special Handling and/or Storage Type of Container a__ _ a_ P
No. of Container(s) 3

40mL 60mL 500
- Volume

seetam()in Seti I )n
spm Spatial

SAMPLE ANALYSIS

Sample No. Matrix *Sample Date Sample Time

B191Y4 SOIL IL_ _ _ __ _ _ __X /X A

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix*

Relinquished y/Remo ro e/V Received By/S red In in ** The laboratory is to achieve a detection limit of 5 pCi/g and 10 pCi/g for gross alpha and gross beta.

r 17A~,. respectively. SE-,

Relinquished B /eloved F v Datelite 42:0 Reeci In qDal 'I/ZO (1) VOA-8260A-Complete;VOA-8260A(Add-On) (Acetonitrile.Hexane.n-Butylbenzene) sswt,
i-VOA -270A(TCL);Sei-VOA-8270A(Add-On){1,2,4-Trimethylbenzene, 0 '0

Relinquished By/Removed From ameReceivcdBy/Stored ln Da i(3) Gross Alpha; Gross , Spectroscopy (Cesium-137, Cobalt-60. Europiun-152. Europium- -.. W,
154, Europium-1 55); Ganma Spec - A o n -125, Cesium-134}; Americium-241; Isotopic DI-OnD.s Uqi

Relinquished By/Remoaved From DTiime Received By/Stored In Datefrime Pautonium; Isotopic Thorium (Thorium-232); Isotopic Uraim . -89,90 - Sr-90; Neptuniu - t-TT,.
237; Total Uranium a -soa kL

Relinquished By/Removed From Datdfi Received By/Stored In Dtai yi k £4Itt. vvIeaa-ca

Relinquished By/Removed From Date/rime Received By/Stored In Dateffime M .y

:LABORATORY ReceivedBy Title Daterrime

SECTION

# INAL SAMPLE Disposal Method Disposed By DatewTime

DISPOSITION

k-6003-618(03/03)



GENERATOR KNOWLEDGE INFORMATION

1. Chain of Custody Number CACNICOA 118478ES20 Customer Identification Number

2. List generator knowledge or description of process that produced sample. Or list description of sample source:

216-Z-9 Trench DNAPL Investigation

MSDS Available? * No 0 Yes Hanford MSDS No.

3. List all waste codes and constituents associated with the waste or media that was sampled, regardless of CERCLA status.

a) Does the sample contain any of the following listed waste codes?
By checking 'unknown' the customer understands that no knowledge Is available following a careful search.

List Federal Waste Code(s): List ConstlItuent(s):

P Codes:

U Codes:

K Codes:

F Codes: Fool Carbon tetrachloride

b) Ust applicable characteristic waste codes, flash point, pH, constituents, and concentrations as appropriate.

D001: 0 FP<100F 0 FPj100<140F . 0 DOT Oxidizer

0002: 0 pH s ] pH >12.5 0 Solid Corroslve-(WSC2) -

D003: C Cyanide 0 Sulfide 0 Water Reactive - Other

DD04-D043 (Identify applicable waste codes and concentrations): (i.e., pere former,explosive, alr reactive)

oYes
O Yes

QYes
@ Yes

o Yes
o Yes
Oves
o Yes

®No

®No

®No

O No

®No

®No

@ No

@ No

0
0
0
0

0
0
0
0

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

c) If characteristic list any known underlying hazardous constituents (UHCs) reasonably expected to be present, and their concentrations that may be
presentabove the LDR treatment standard (40 CFR 268.48):

N/A

d) Ust any known Land Disposal Restrictions (LDR) subcategories, If applicable (40 CFR 268.40):

N/A

e) List any applicable Washington State dangerous waste codes: t reuired If

WT01: 0 Yes No 0 Unknown erat y regulated)

WT02: 0 Yes ®No 0 Unknown
Wool: 0 Yes ® No 0 Unknown
List constituents and concentrations:

4. Is tNs material TSCA regulated for PCBs?

List concentration If applicable:
If yes, what Is the source of the PCBs? (s

] PCB Liquid Waste

E PCB Remedlatlon Waste
0 PCB Spill Material

5. Is this material TRU? Q Yes 0

(*State mixture rule for ignitablilty)

WPO1: O Yes No
WP02: 0 Yes No
WP03: 0 Yes @No
FOGS:' OYes @ No

o Unknown
o Unknown
o Unknown
o Unknown

0 Yes ® No 0 Unknown o Analysis Requested

ea TSCA PCB Hanford Site User Guide, DOEIRL-2001-50)

J PCB Bulk Product Waste 0 PCB Transformer 500 ppm Unknown
J PCB R&D Waste 0 PCB contaminated electrical equipment (capacitor/ballast) <500 ppm

3 PCB item C Other PCB Waste (list)

No * Unknown

ACCURACY OF INFORMATION
Based on m u those Individuals i rponsible for obtaining this Information, that to the best of my knowledge, the Information
entered in this docune tru a Drate, Dat / /
Print&Sign \ 4 Date

C'

Page 1 of 1 A-6002-990 (08103)

a~~~ t I o8
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Attachment 2
29 TRENCH5

Data Stamary Report

CORE NUMBER: 222S20040101
SEGMENT #: B191Y4-A

SEGMENT PORTION: VOA

SamIL# R A# Analyte Unit Standard % Blank Result DupLicate Average RPD % Spk Rec % Det Limit Count Err%
S04M000123 Vinyl Chloride ug/Kg n/a <1.5e+02 <1.5e+OZ n/a n/a n/a n/a 1.e+02 n/a
S04M000123 ChLoromethane ug/Kg n/a <1.6e+02 <1.6e+02 n a n/a n/a n/a 2.e+02 n/a
504M000123 Methylene Chloride ug/IK n/a <1.3e+02 <1.2e+0 2 n/a n/a n/a n/a 1.e+02 n/a
S04M000123 Acetone u/K n/a <92 5. 9 e+0 2 n a n/a n/a n/a 9.e+01 n/a
S04M000123 1.I-Dichloroethane ug/Kg n/a <80 <79 n/a n/a n/a n/a 8.e+O1 n/a
S04M000123 1,2-Dichloroethene (cis & tran ug/Kg n/a <1.4e+02 <1.4e+02 n/a n/a n/a n/a 1.e+02 n/a
S04M000123 Chloroform ug/K n/a <72 <71 n/a n/a n/a n/a 7.e+01 n/a
S04M000123 1,2-Dichloroethane ug/Kg n/a <76 <75 n/a n/a n/a n/a 7.e+01 n/a
S04M000123 2-Butanone ug/K! n/a <82 <81 na n/a n/a n/a 8.e+01 n/a
S04M000123 1.1.1-Trichloroethane ug/Kq n/a <70 <69 n/a n/a n/a n/a 7.e+01 n/a
SO4M000123 Carbon Tetrachloride uq/Kg /a <.3e+02 <1.3e+02 n/a n/a n/a n/a 1.e+02 n/a
504M000123 ITrichloroethene ug/Kq 83 <86 <85 n/a n/a n/a n/a 8.e+01 n/a
S04K00123 _Benzene uq/Kg 94 <66 <65 W/ n/a n/a n/a 6.e+1 n/a
S044000123 4-MethyL-2-pentanone ug/Kg n/a <74 <73 n/a n/a n/a n/a 7.e+O1 n/a
S04M000123 Tetrachloroethene ug/Kg n/a <70 <69 n/a n/a n/a n/a 7.e+O1 n/a
S04)000123 Toluene ug/Kg 1.0e+02 <64 <63 n/a n/a n/a n/a 6.e+O1 n/a
S04M000123 lChlorobenzene uq/Kg 99 <76 <75 n/a n/a n/a n/a 7.e+1 n/a
S04M000123 lEthylbenzene u/Kg n/a <98 <97 n/a n/a n/a n/a 1.e+02 n/a
S04M000123 Xylenes (total) /K n/a <1.6e+02 <1.6e+02 n/a n/a n/a n/a 2.e+02 a
S041000123 11,1-Dichloroethene ug/Kg 79 <76 <75 n/a n/a na n/al 7.e+1 n/a



CH2M-0401824

Attachment 3

SAMPLE BREAKDOWN DIAGRAM

Consisting of 6 pages, including coversheet
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Z9 TRENCH4
216-Z-9 Borehole samples
Group 222S20040061

B17N61
3x40 mL amber

glass septum bottle
(cool4 0C)

SO4MOO0022
VOA

(MeThod 8260B)

(Oow-leved)



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040073

B18XR8
60 mL amber

glass septum bottle
(cool 4C)

S04M000099
Received

SVOA
Extract

S04M000106
SVOA

(Method 8270C)

PCB

BFrad

S04M000107
PCB-eii 8M8)

B190T8-A
20 mL glass/poly

S04M000097
GEA radscreco

En en

Digs

S04M000108

B18XR8
60 mL amber

glass septum bottle
(cool 40C)

SO4M0O100
Received

Environmental
Acidst
Digest

S04M000228
"Sr

-T
Water

S04M000102
IC: F, Cl, NO,,

NO,, PO. SO.

B18XR8
120 ml bottle

(cool 4C)

5
SO4MOO0101

Received
Hg
PH
CN

Sulfide

Acid 19 Environmental
Diges Acid

4 Digest i

S04M000103
ICP: Sb, As, Ba, Be,

Hi, Cd, Cr Cu.
Ph, Ui, Me, Ni,
Se, Ag. P, Sr, Zn

S04M000104 S04M000105
Total Alpha/Beta

ICPTEA: UCr iuSb Cs,

ICP/MS*"'U unj 'U,

Total Uraniumn

IC:NH1



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040073

B18XW3
Ux40 tnt amber

glass septum bottle
(cool 4-C)

S04M000096
VOA

(Method 8260B)

Clow-level)

B18XR8
3x5 g EnCore

Sampler
(cool 4*C)

S04M000095
VOA

(Method 8260B)

(high-level)



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040100

B17N64
3x40 ml amber

glass septum bottle
(cool 40C)

SO4M0O115
VOA

(Method 8260B)

(low-level)

B17N64-A
2x40 mL amber

glass septum bottle
(cool 4-C)

S04M000124
VOA

(Meted 8260B)

(additi o l evel

B17N68
3x5 g EnCore

Sampler
(cool 4CC)

S04M000116
VOA

(Method 8260B)

(high-level)



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040101

B191Y4
3x40 mL amber

glass septum bottle
(cool4*C)

S04M000118
VOA

(preserved a pi for
low-level analysis)

B191Y4-A

SO4M0O123
VOA

(M ho 260B)
(preserved a portion for

high-level analysis)

B191Y4
60 mL amber

glass bottle
(cool 4-C)

SO4MOO0119
Received

B191Y4
500 mL bottle

SO4M0O120
Received

Analysis rcquest was cancelled per customer
contact on 4/28/04. Samples were returned to

customer on 4/29/04.
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SAMPLE RECEIPT PAPERWORK

Consisting of 12 pages, including coversheet
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FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-058 Page 1 of I

Collector Company Contact Telephone No. Project Coordinator Price Code 8N Data Turnaround
Pope/Pfister/Hughes Steve Trent 373-5869 TRENT, SJ

Project Designation Sampling Location SAF No. Air Quality [1 60 Days
216-Z-9 Trench Characterization Borehole-Soil 216-Z-9/C3426-Interval 6A-f- 'To' - ? A.Qu F03-0186

lee e N Field Logbook No. COA Method of Shipment
-- HNF-N-3361 119152ES10 Government Vehicle

Shipped To Offslte Property No. Bill of Lading/Air Bill No.
222-S Lab Operations N/A N/A

POSSIBLE SAMPLE HAZARDS/REMARKS

RADIOACTIVE TIE 70: B17NNO Preservation Cot 4C

Special Handling and/or Storage Type of Container
SAMPLERS: Collect 5 g with the encore sampler. If RAD <0.5 No. of Container(s)
mrem/hr take sample to WSCF Sample analysts must occur in 48 5g
hours or preserve with methanoL Volume

See itm( ) t.
sp.

SAMPLE ANALYSIS

Samnple No. Matrix *Sample Date Sample Time Iiiiiiia

B17N61 SOIL 3 c o

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix

Relinquished By/Removed From mne 3-.9 Received By/Stored In y r Datelrime
/C * (I) VOA - 8260A - Comnplete; VOA - 8260A (Add-On) (Acetonitnle, Hexane, n-Butylbce

Rinqoishcd By/Rwmoved Fr Dat /into R'
3' ,eiv By/st .~nDate/Tine xcuRelinquished By/Remo Front Dtelriin Received By/Stored In Date/TimeReiqihdBy/Remo~ved Fro "a' ume Reeve y/tre nDte/Tm

Relinquished By/RemovedFrm DateTime Received By/Stored In Date/Time

LABORATORY Received By Title Date/Time
SECION

-FINAL SAMPLE Disposal Method Disposed By DaterTime
DISPOSITION

A-6003-618(03/03)



FLUOR Hanford Inc. CENTRAL PLATEAU Cl-AIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-082 PI - o I

Collector Company Contact Telephone No. Project Coordinator Cata Turnaro d
Pope/Pfister/Hughes/Wiberg Steve Trent 373-5869 TRENT, SJ Price Code 8N un

Project Designation Sampling Location SAF No. Air Quality ] 60 Days
216-Z-9 Trench Characterization Borehole - Soil 216-Z-9/C3426 tEPTLL F03-018

Ice Chest No. Field Logbook No. COA Method of Shipment
HNF-N-3361 119152ESIO Government Vehicle

Shipped To Offsite Property No. Bill or Lading/Air Bill No.
222-S Lab Operations N/A N/A _ __

POSSIBLE SAMPLE HAZARDS/REMARKS
Cool 4C

Preservation
P

Special Handling and/or Storage Type or Container
No. or Container(s) 3 1 1

Volume 5-

See item (1) in

Insuciom.
SAMPLE ANALYSIS

Samnple No. Matrix *Sample Date Sample Time

BI8XR8 SOIL /40/!; -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix

R Iuse~~m~ Dat*rr Received By/Stored InDa/im
sY,. R d(1) VOA - 8260A - Complete; VOA - 1260A (Add-On) (Aceionitrile, Hexane, n-Butylbcnzene)

Relinquished By/Removed Froms Date/ime 7vedtord An Dat...Qz e *,-1
sj|-/V Byer 11) W-fi} 4cf~ M tr off

Rclinquished By/Rewved F Date/Time Received By/Stored In Date/Time

Rclinquished By/Removed From Dite/tinie Received By/Str4d n Datt/T n0 4.

L- usLquid

v-veuatrfRelinquished By/Removed From Datedihe Received By/Stored In Date/rime X-Wipe

* Relinquished By/Removed From Datc/Time Received By/Stored In Date/rime

LABORATORY Received By Title Date/Time

SECTION

FINAL SAMPLE Disposal Method Disposed By Date/Time

DISPOSiTiON

A-6W3-618(03/03)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-091 Par I of I

Collector Company Contact Telephone No. Project Coordinator DalaTurnaround
Pope/Pfister/Hughes/Wiberg Steve Trent 373-5869 TRENT, SJ Price Code 8N

Project Designation Sampling Location I SAF No. Air Quality J 60 Days
216-Z-9 Trench Characterization Borehole - Soil 216-Z-9/C3426 / /D F F03-01D

Ice Chest No.. Field Logbook No. COA Method of Shipment
.5 ,i O 2 HNF-N-3361 119152ES0 Government Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations AN/A W'A

POSSIBLE SAMPLE HAZARDS/REMARKS
Coot 4C

Preservation

Special Handling and/or Storage Type of Container
No. of Container(s) 3

Volume 40.L

See in (1) in
spee.

SAMPLE ANALYSIS

sample No. Matrix *Simiple Date Sample Time

B18XW3 SOIL . i66-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *

Relinquished B o DateTime Received By/Stored In Date 8260A-Complete;VOA-8260A(Add-On)Aceonitrile.Hexane,n-Butybenzne)

sho ,e From Dati,1ime ReC modd I

C te 110 -RIn teDatemnAM

Relinquished By/Removed Fm Datereinic Received By/Stored In ate/Tune

Relinquished By/Removed From Date/TimA Received By/Stored In DatefimeO

elinquished By/Removed From Daterime Received By/Stored In Datenime

LABORATORY Received By Tie Date/Time

SECTION

FINALSAMPLE DisposalhMthod Disposed By Datefime

DISPOSITION

A-6003-618(03/03)



F--SHIP FROM U.S. DEPT. OF ENERGY C/O

Company Fluor Hanford, Inc

Address Z-9 Trench / 200W

CityStateZip Richland, WA 99352

Contact M. A. Baechler

Phone 509-531-0638

-2. SHM C4Markings Ap
Corpany CH2M Hill Hanford Group Radioactive -
Address 222-S Analytical Laboratory / 200W Radioactive-

City, State, Zip Richland, WA 99352 Type A

Type B with ti
Attention R. A. Bushaw TyA Dwscr

- SA Descrip
Phone 509-373-4314 LS L

_______________ 
L A ..

Proper Shipping Name: R

excepted package - empty packaging
excepted package - Instruments or articles
excepted package - limited quantity of material
excepted package - articles manufactured from
natural or depleted uranium or natural thorium
Special Form, n.o.s.
Low Specific Activity, n.o-s.
n.o.s.
Fissile, n.o.s.
Surface Contaminated Object

Type A Package

adioactive Material,

7 UN2910
7 UN2910
7 UN2910
7 UN2910

7 UN2974
7 UN2912
7 UN2982
7 UN2918
7 UN2913

7 UN2915

RADIOACTIVE
SHIPMENT RECORD

0 00 0327 3.

Pagel of2

Ship 0 Prepaid 5 Collect 4.

Via 0 Motor 5 Air Psgr E] UPS

[l Rail E] Air Cargo El Si arrler
SHIPMENT AUTHORIZATION NUMBRR

6.

El
El

plied

LSA
SCO

efoil
tion 8.

Labels Applied

Empty
Radioactive White - I
Radioactive Yellow - I1
Radioactive Yellow - IlIl
S6bsIdiary Hazard

10.

0
El
El
El

For Normal Form only
Identify

Physical Form 5 Liquid

Solid

Chemical Form

O Metal

Oxide
0 Other

7. 1

E Gas

SElerr
5 Nitra

E Mixti

EMERGENCY RESPONSE g.
Telephone 509-373-3800

Emergency Response Guide(s) 163

Highway Route Controlled Quantity El
Exclusive Use Shipment E
with Instructions
-Placards Applied
If Rail Specify:
Fissile Excepted, Grams 2. 612 E-5 0
Excepted Package Statement E

Warning -- Fissile Material Controlled Shipment. Do Not Load More Than Packages Per Vehicle. In Loading and Storage Areas, Keep at Least
20 Feet From Other Packages Bearing Radioactive Labels.

1. No. Pkg. Model Package COC/Spec Ser I No. Seal No. I Isotopes T.I. qPackage Gr.Wt. Kg.

1 VPS-BXKT- A4H2V/X71//03/USA ,N/A m-241, Pu-239 5

005C /M4563

(Shipper may describe package In detail on one of the unused lines above) TOTALS O
This is to certify hAthe above named materials are properly classified, described, packaged, marked and labeled, and are in proper condition for
tran tion Vccnjiing to Iheppplicable regulations of the Department of Transportation.
C ig On alf of DOE-RL Date Organization Complete Cost Code (Inc. End Function)

i i- M } J04/14/2004 jFH Geosciences Support 119152ES20

13.u e ose Rate of Pa age Dose Rate @ 1 Meter from Surface Smears of Outer Gontainer I RUCK LUAU OR EXCLUSIVb UE

<0.005 or mSvhr o r mre hr <0.4 Bq (22 dpm) R y /cm 2 Surface <2 mSv/hr (200 mrem/hr)

0.05 or mrehr +5 <0.005 or -mrhr <0.4 Bq (22 dpm) a 2 @ 2 m eters <0.1 mSv/hr (10 mremhr)
A i Data and Instruct+ons <Tbl. 2-2 HSRCM @ Cab <0.02 mSv/hr (2 mrem/hr)

(Inc. Readings on Internal Packaging) Onsite Limits or sleeper (Using N+5 y)
Signayre - latdon Momor g. .J , Survey . Date

K.7- c-ge1 18.o s'8
14 P R RECEIVER

eiN U r Date

15. OFFSITE AUTHORIZATION
Shipment has been inspected and verified to be In compliance with DOT regulations
Authorized Printed Date
Signature I Name

16. AUTHORIZATION FOR SHIPMENT
AIR TRANSPORT CARGO AIRCRAFT PASSENGER AIRCRAFT Pkg. Dimensions (cm)
CERTIFICATION El Cargo Aircraft Only E Ltd Qty 5 Research/Medical Diagnosis

El N/A Labels Applied 5 <3 T.I. 5 Human Medical Research

OJFFSITE AUTHORIZATION
Iracking No. Date Shipped Routing ETA

urveye y ate Approve or Shipment Utfsite ate

A-6003-214 08/01)
11 f l ' 1) A -

X

12.

17

LSA-11 El
LSA-111 El
SCO-1
SCO-li



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-096 1Pae L of L

collecto Company Contet Telephone No. Project Coordinator P C 8a Turnaround
- f L 5T .VE -gE'f ~rT 3-7 5.9ii TRENT,J Price Code 8NDa

ProlectlDesignation Samptint Locali SAF No. Air Quality 1 60 Days
216-Z-9 Trench Characterization Borehole -Soil 2/6--"Z..- //2-F03-018

Ice Ch N Field Lvzbook No' COA Method of Shipment

(r n -- HI& $ -WF - IV --3 (,1 // V/ sta.

Shipped To OffsIte Prooertv No. BI of Ladinu/AIr Bill No.
222-S Lab Operations

POSSIBLE SAMPLE HAZARDS/REMARKS

Prervation NO.4f
Type of Container

Special Handling and/or Storage Typ of Container ...
No. of(Contaiuer(s) I____

Volume

SAMPLE ANALYSIS

Sample No. Matrix' Sample Date Sample Time

190T8 -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matnix

Relinquished By/R etfip , Received SylStared Dim (Sros
0#1~S-Schd

pacr eS/Maia >rt

A~~~~~~ 
-- 60 &WowAim5hdRetiiquishrd By/RWmvtd Ffel Dawff inx Received By/Sm in Dal:/imc

A -ARelinquished By/Removed From Dattffim Received By/Stored in Datc/imIe

Reiinquished By/Removed Fmm o Drerm Received By/stored in Date/TinzI.Vq

Retinquished By/Removed From Daiumife Received ByStored In Date/Time x-od

Relinquished By/Removed From Dite/Tinie RDceived BylStored In Datefme

-ABORATORy Received By Title Da8eL3ime

SECTION
FINAL SAMPLE Disposal Method Disposed BY Daterrime

DISPOSITION

A-6003-61 8(0=/3)-



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-082 Page I of I

Collector Company Contact Telephone No. Project Coordinator Price Code SN Data Turnaround
Pope/Pfistcr/Hughes/Wiberg Steve Trent 373-5869 T60, Da ys

Project Designation Sampling Location SAF No. Air Quality E
216-Z-9 Trench Characterization Borehole - Soil 216-Z-9/C3426 F03-018

Ice Chest No. Field Logbook No. COA Method of Shipment
HNF-N-3361 19152ES10 Government Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations N/A _ _ N/A -

POSSIBLE SAMPLE HAZARDS/REMARKS
Coo 4C Cool4C

Preservation

aG C/P
Type of Container a

Special Handling and/or Storage 2 1
No. of Container(s)

Volume

See iem (1) in S~e itn (2) im
spe"s :Spea"

SAMPLE ANALYSIS

Samiple No. Matrix *Sample Date Sample Tine&om wb

B18XR8 SOIL 4 to i

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix

ksui Datime ReciD i u (i) Si-VOA - 2270A (TCL); Sesni-VOA- 8270A (Add-On) (1.2.4-Trimethylbenzene. -ol
/" { Cyclohexanone. Tributyl phosphate); PCBs - 8082 so-sdw

eiquished vedFronm dTit'e 1  ) Received By/St In teTime / (2) ICP Metah - 6010A (TAL); ICP Metals - 6010A (Add-on) (Arsenic, Betylliurn, Bismuth, Lead., gIshsi
LUthium. Phosphors, Selenium, Strontium); Mercury - 7471 -(CV); IC Anions - 300.0 (Chloride. W-W"ac
Fluoride, Nitrogen in Nitrate. Nitrogen in Nitrite, Phosphate, Sulfate); Anmoiam 4 Total Cyanide -

Relnquis /Retnoved F Dite/Tune / yStord Darrime 9010; Sulfides- 9030; pH (Soil)- 9045 300.7 As-ADsat

Ref ished By/Removed v DaterTime Received By/Stored In , Dateffime
iL-t.4d

Relinquished By/Removed From Dateffime Received By/Stored In Dats4ann X-oOkr

Relinquished By/Removed From Date/rime Received By/Stored In Date/rime 4 7  .

LABORATORY Received Title Dateime

SECTIlON /i
FINAL SAMPLE Disposal Method sposed By Date/Tuni

DISPOSITION

A-6003-618(03/03)



. mHP FOIM U. DEPT. OF ENERGY 0 RADIOACTIVE 0000331 3.
Company Fluor Hanford, Inc. SHIPMENT RECORD Pagel of 1
Address Z-9 Trench / 200W ShIp Prepaid Collect 4.

City,State,Zip Richland, WA 99352
Via 0 Motor O Air Psgr Q UPS

Contact M. A. Baechler 5 Rail 5 Air Cargo U Site Carrier

Phone 50 9- 5310638 SHIPMENT AUTHORIZATION NUMBER N/A

2. SHIP TO Markings Applied 6. For Normal Form only 7.
Company CH2M Hill Hanford Group Radioactive - LSA [ Identify

Address 222-S Laboratory / 200W Radioactive - SCO E Physical Form 5 Liquid C Gas

CityState,Zip Richland, WA 99352 Type A Z Solid
Type B with trefoil E Chemical Form 5 Elemental

Attention R . A-. Bushaw1* Description 8. 5 Metal E Nitrate
Phone 509-373-4314 0 Oxide ] Mixture

5. HM Proper Shipping Name: Radioactive Material, LSA-11 5 Other
excepted package - empty packaging 7 UN2910 LSA-1i1 5 0 EMERGENCY RESPONSE g
excepted package - instruments or articles 7 UN291 0 SCO-1 1 Telephone 509-373-3800
excepted package - limited quantity of material 7 UN291 0 S "-T13

excepted package - articles manufactured from 7 UN2910 Labels Applied 10. Emergency Response Gulde(s) 163

natural or depleted uranium or natural thorlum Empty l Highway Route Controlled Quantity O
Special Form, n.o.s. 7 UN2974 Radioactive WhZe - I Exclusive Use Shipment
Low Specific Activity, n.o.s 7 UN2912 Radioactive Yellow - I with Instructions

n.o.s. 7 UN2982 Radioactive Yellow - I11 - Placards Applied S
Fissile, n.o.s. 7 UN2918 Sbsidary Hazard E If Rail Specify:
Surface Contaminated Object 7 UN2913 Fissile Excepted, Grams 3. 55E-4 0

X Type A Package 7 UN2915 Excepted Package Statement

Warning -- Fissile Material Controlled Shipment. Do Not Load More Than L Packages Per Vehicle. In Loading and Storage Areas, Keep at Least
20 Feet From Other Packages Bearing Radioactive Labels.

No. Pkg. Model Package COC/Spec Serial No. Seal No. Isotopes T.l. Bq/Packag Gr. Wt. K

1 VPS-BXKT- 4H2V/X71/6/03/USA 2/03- N/A Am-241, Pu-239 0 6.61E6

005 /M4563 050024

(Shipper may describe package in detail on one of the unused lines above) TOTALS

This is to certify tDthe above named materials are properly classified, described, packaged, marked and labeled, and are in proper condition for
tra r lon ing to applicable regulations of the Department of Transportation.
Ce fi Ignatu$ On af of DOE-RL Date Organization Complete Cost Code (Inc. End Functiorn)

1 04/16/2004 1 FH Geosciences Support 119152ES20

13. Surfake lese | di~ alage Dose Rate @ 1 Meter from Surface Smears of Outer Container I RUCK LUAU OR EXCLUSIVE USE

CO.005 or mSvlhr COCOS or 1mSvlhr CO'4 Bq (22 dpm) [I y /cm 2 Surface <2 mSv/hr (200 mrem/hr)

or mrem/ r (N+Sy (N+ ) <0.04 Bq (2.2 dpm) a /cm2  @2 meters <0.1 mSv/hr(l0mremnhr)

Additional Data and Instructions Nc- <Tbl. 2-2 HSRCM @ Cab <0.02 mSv/hr (2 mrem/hr)

(Inc. Readings on Interal Packaging) Onsite Limits or sleeper L(Using N+9 y)
S ture - Radi tion Moni ng Bldg 0 SurVy No. Date

14. T NSP ER RECEIVER
Vpd Num D GN "E NAD

15 OFFSiTEAUTHORIZATION
Shipment has been inspected and verified to be In compliance with DOT regulations
Authorized Printed Date
Signature I Name

16. AUTHORIZATION FOR SHIPMENT
AIR TRANSPORT CARGO AIRCRAFT PASSENGER AIRCRAFT Pg. Dimensions (cm)
CERTIFICATION 5 Cargo Aircraft Only 5 Ltd Qty 5 Research/Medical Diagnosis
5 N/A Labels Applied < C3 T.I. 5 Human Medical Research

17.
Tracking No. hate Shipped Routing A -ETA-

Surveyed By Approved for Shipment unlsite

I Date

Date

S I I II'1 6003-214 (08/01)

12.



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-08-059 Page 1 of I

Collector Company Contact Telephone No. Project Coordinator Price Code 8N Data Turnaround
Pope/Pfister/Hughes Steve Trent 373-5869 TENT, Si

Project Designation Sampling Location SAF No. Air Quality G 60 Days
216-Z-9 Trench Characterization Borehole - Soil 216-Z-9/C3426 - Interval 1l19'-121.5 F03-018

Ice Chest No. g4p - 0 3 .. o' Field Logbook No. COA Method of Shipment
- HNF-N493f+ ?i 119152ESIO Governiment Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations N/A N /A

POSSIBLE SAMPLE HAZARDS/REMARKS

RADIOACTIVE TIE 70: BI7NN4 Preservation Coot 4C .

aG*
Special Handling and/or Storage Type of Container a___

SAMPLERS TO PUTS g soil into each vial with the encbre sampler. No. of Container(s) 5 i

Bottles are pre-labeled Write the Heis number from the chain on 40ml
each vial. Volume

See item (1) in
spee a

SAMPLE ANALYSIS

Sample No. Matrix *Sample Date Sample Time -
817N64 SOIL y - / lqo- 'e /

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *

Reli 'shed By/Removed Date/Time Received B /St in Datedtime /5 q 222-S Laboratory will provide 40 mL VOA vials that have been pre-preserved with sodium bisulfate.

4M (1) VOA 8260A - Conplete; VOA - 8260A (Add-On) {Acelonitril, Hexane, n-Butylbenzene) -sss
Relinquished By/RemovdFrom 'ie Rceivd By/Stored in Datefime5

Relinquished By/Removed Fr111Krrm Reie By9Stoeed In Date/Tizie-
W.Ww

Reliquishied By/Removed From DateTiine Received By/Stored In Dateffine A-Ai
oS-Dam Sob&

Relinquished By/Removed From Date/rime Received By/Stored In Dateftime .- Tk&r

rn-WI"

_ elinqi~shed ByRmvdFrom Datl'ium Recerved By/Stored to Date/tune W-.

Retinquished By/Removed From Datefime Received By/Stored In Dateffime

LABORATORY Received By Title Datefrime

: SECTION

FINAL SAMPLE Disposal Method Disposed By Dateffime

DISPOSITION

A-6003-618(03/03)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-060 Pap I oI

Collector Company Contact Telephone No. Project Coordinator Price Code 8N Data Turnaround
Pope/Pfister/Hughes Steve Trant 373-5869 TRENT, SJ

Project Designation Sampling Location SAF No. Air Quality F] 60 Days
216-Z-9 Trench Characterization Borehole - Soil 216-Z-9/C3426 - Interval 119'-121.5' F03-018

le Chest No. Field Logbook No. /-Yv-o I .09s- COA Method of Shipment
HNF-N#3j6M - I 119152ES10 Government Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations N/A N/A

POSSIBLE SAMPLE HAZARDS/REMARKS

RADIOACTIVE TIE TO: B/7NN4 Preservation ___ 4C

Special Handling and/or Storage Type of Container -

SAMPLERS: Collect 5 g with the encore sampler. If RAD <0.5 No. of Container(s) 3
mrem/hr take sample to WSCF Sample analysis must occur in 48 59
hours or preserve with methanol. Volume

See item (1) in
spedaln

SAMPLE ANALYSIS

Sample No. Matrix' Sample Date Sample Time

B17N68 SOIL /-- _/ - _

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
ReCK uished B/eordDaiteaiiS. coied~e ad~

sBy/Removed DL f, D ef (1) VOA - 8260A - Complete; VOA - 8260A (Add-On) (Acetonitrile, Hexane, n-Butylbenzne)

Relinquished By/Retio Fron Dat ine '5 Received By/Stored In Datefrime s

0-o u
Relinquished By/Removed From Datwftime Received By/Stored In Datelfime A-A&

oc-r un SCt-Dinn LS

Relinquished By/Removed From DateiTime Received By/Stored In DatelTime -=

Relinquished By/Removed From DateRime Received By/Stored lin Date/Timex-s.

Relinquished By/Removed From Dateflime Received By/Stored In Datelime

LABORATORY Received By Title Datedune

SECTION

FINAL SAMPLE Disposal Method Disposed By Dateffime
DISPOSITION

A-6003-618(03/03)


